Role of high-density lipoprotein in transport of circulating bilirubin in rats.
The analbuminemic rat strain established by Nagase et al. (Nagase, S., Shimamune, K., and Shumiya, S. (1979) Science 205, 590-591) exhibits hereditary deficiency in albumin biosynthesis. Serum bilirubin concentration is rather lower in homozygous (aa) rats (0.009 +/- 0.002 mg/dl) as compared with heterozygous (Aa) rats (0.047 +/- 0.009 mg/dl) or wild-type Sprague-Dawley (AA) rats (0.034 +/- 0.006 mg/dl) as evidenced by high pressure liquid chromatography analysis of bilirubin. After intravenous administration of various amounts of [heme-3H]hemoglobin in rats, [3H]bilirubin derived from [3H]heme of hemoglobin in vivo is more efficiently excreted into bile in aa rats than in Aa or AA rats. [3H]Bilirubin is exclusively bound with high-density lipoprotein (HDL) in aa rats, and a significant amount of [3H]bilirubin is shown to bind with HDL in Aa or AA rats in vivo. Scatchard plots revealed that [3H]bilirubin is bound with HDL in three binding modes depending on the molar ratio of [3H]bilirubin to HDL: Kd = 0.8 X 10(-7) M (molar ratio, 0.02-0.06), Kd = 1.6 X 10(-6) M (molar ratio, 0.06-0.41), and Kd = 1.2 X 10(-4) M (molar ratio, 0.79-9.02). Even under extreme conditions of excess hemoglobin administration, the molar ratio remains under 0.041; and thus, expected the Kd value would remain around 0.8 X 10(-7) M. Binding of [3H]bilirubin to rat serum albumin revealed two distinct binding modes depending on the molar ratio of [3H]bilirubin to rat serum albumin: Kd = 3.6 X 10(-7) M (molar ratio, 0.03-0.21), and Kd = 5.0 X 10(-6) M (molar ratio, 0.21-2.46). Under physiological conditions in Aa or AA rats, the former mode would be more reliable than the latter. Thus, HDL could bind with approximately 4.5 times higher affinity than rat serum albumin in Aa or AA rats under physiological conditions in vivo.